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Abstract of JP1 021 0980 

PROBLEM TO BE SOLVED: To rapidly carry out a microbial test on beer and its semifinished product, 
etc., with a high sensitivity and good specificity by conducting a polymerase chain reactional(PCR) 
method using an oligonucleotide prepared so as to specifically hybridize to a 16S ribosome gene of 
each of the plural bacteria belonging to the genus Lactobacillus as a primer. SOLUTION: An 
oligonucleotide prepared so as to specifically hybridize to a 16S ribosome gene of each of 
Lactobacillus brevis, Lactobacillus casei, Lactobacillus coryniformis and Lactobacillus sp. AB No. 74 
belonging to bacteria of the genus Lactobacillus g. S'-CTGATTTCAACAATGAAGC-S') is used as a 
primer to carry out a PCR method. Each bacterium can definitely be detected and identified within 1-3 
days. 
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[rmi i mi-cjw? h/^;uxas3fe<7>i 

6 S r RNAiiedFta«ttlZ/\-f ? U -T X"T * 3* 
Wkth^V h/^JUX ^l/t'X (Lactobacillus brev 

is) «*a«»i^«feai-r4fc«>. 7^7 h/\f ;^ 

tfXBG) 1 6 S 'JtKV— ARN AitfiT»*3— K*T&X 

»£*t?*y^X* U*^ K"C&oT* Rsi-y^x^u 
KtfftOEftl 

5' -C T G A T T T C A A C A A T G A AGC- 3 ' 

**T*jK *fel*>tet t»t4 C t * 
S^"^>7^ hA^UX (Lactobacillus case 

£#tr*y =fx^ Kr-fcoT. BW-yifx^ u*- 

* K*«*<DEM 

5' -ATCCAAGAACCGCATGGTTCTT 
GGC-3 ' 

**rr**v *fci*»et 4«}|«e»s *t* ; i « 
[KM 4] SM**(c#tt-r*7$ 

It47^7 hA*f^X a'J-7t^SX (Lactobacil 
lus coryniformis) K SBftttlZttfflt" &tz£>. =5<? h 

=3 'J— ?>j-;u5xMan 6SU#v-arn 

Aite^s^— kt*x$ KBn£«n£ u j e 

OX-* U^-^ KEJUfl)— • 'J =*X£ K*C 

£>-z>T. tt*'J:tfX£U:^Fi&««<DEM 
5' -GGGACT AGAGT AACTGTT AGTC 
C — 3 ' 

Mr*-**. *fcl*»*B-*-4««»EWt*f*c:it 
»»fcr**KK«ttlfl!*y =fx$ U*^ Ko 
[KM 5] 8Mt+(z#«-r*7^ h/^uxKRf:: 

It47^? h/^yUX (Lactobacillus 
plantarum) ■iIR»(:«Bt4fcA, ^ h/^JU 
X ;?^>$^AMGD1 6 S'JtRV— ARNAiieT-S 
=3— Kt4X^ U*^- KB91I&KH& U ^(D^^U^- 
^KEMO-»t*t?*y^irU^K-ei5-3T. tt 
*»J a"X$ KA«*<DEW 

5' — TGGACCGCATGGTCCGAGC— 3 ' 

*fcii»jE5-r*«tf«iE?us*-r-&cts 
»«tr**KKKtBffl3i-y=f3i^ u*-^ Ko 

M^^>^^ hA^;UX Xfcf-f — v— X (Lactobaci I lu 
s sp. ) AB No. 7 4K£a«tt(Cttii3-r£fctf). h 



/\^;UX XfcV — v— X (Lactobacillus sp. ) AB N 
o. 7 4l£D 1 6 S "J#V— ARN AlfifSD- K"T* 
3^ 0 KB9J£««£ U -£-(DX £ KBftlCD 

-»t#t?*y =*X£ U*^ Ktfc^t, itU^^7 
U*^ Kab<E9»*i l=E«**t**»J =T*2 u**- K 
EWCDrt* 5 0»SA^2 0 0#B*-ClzEK*3fi4E 
M<&-fflXli±ffl<DE*iJ£*rr**\ *fcl*»K-T*« 

«»EM**-rftct*tt«t-rs«.KK«wjffl*y =r 

X* L/^T Ko 

10 [KM 7 3 K(»*ir#tt-r*^^ h/^uxKKlc 
Wth^O h/\^;UX XtW-v-X (Lactobaci I lu 
s sp. ) AB No. 7 4B$a««IZtttt-f5fcto. 7* h 
A^;UX XtV — X (Lactobacillus sp. ) AB N 
o. 7 4^CD1 6SU*V-ARNASfi^$3-Kt4 
X* u^-^ KBH&KttJ: U -t<DX* U;*-* KE5U<D 
-Utttt'Jrfx* utf K-cfcot, ifcj-yrfx* 
U*^ KtfBMHIl l=EK**i**y d 1 ^^ U*^ K 
Eai<Drt* i il^b5 o o*B*TlcEK**v*EM 
a>-»Xtt±»a>EW**r**^ *fcl**HM-*«tt 

20 HE*u£*r t s««£-r **i»»«aiJB3i- y =rx 
^7 u*^ Ko 

[KM 8] K»+ic#«r*^^ h/<*;uxMKl= 

m-t&^t hy^;i/X Xt°-f — v— X (Lactobaci I lu 
s sp.) AB No. 7 4W£MRto\~&ftTZ>tz#>. ^ <P h 
/<^;UX XtV-v-X (Lactobacillus sp. ) AB N 
o. 7 41^)1 6Sy7f?V— ARNAifi^Sa - Kf* 
X£ KE5iJ*aWt U f07^7 U^-^ KEM<D 

-«**t^-y =f3t^ KT-fcoT. Bt'Ja^^ 

U^-^ K#E*U*#l l:IB«$*i4tU^^ U^-^ K 

30 E^jeD-asxtt^aoE^js^-r^Av £fci*#js-ra 
[km 9] »i**«=fftt-r*9^ b'<*iu*mm\z 

It47^ h/<^;UX Xtf-f— X (Lactobaci I I u 

s sp. ) ab no. 7 4K$a«wizaaj-r*fc«>. h 

/\^;UX XtV-v-X (Lactobacillus sp. ) AB N 
o. 7 4101 6 S 'J^V-ARNAilfiTSa-^ 
^^7 u^-^ KE$U£ffft£ L. -^(D^^ KEW0) 

40 KA«*a>EM 

5' -TTTTAACATCGGATGGAG-3' 

$m?%i>K *fci*»Kr*«»»E5u**"r*ctt 
»«t-r*«.KK*aiffl3j-y =rx^ k c 

[KMi o] KM 2. 3. 4. 5^tz\t9\ZUWi 

aifci o*»j2i±t*t?*y =f^<7 u^^Ko 

[KM11] KM 2. 3. 4. 5*fcl*9lzEK 

*3hfc*y =rx* u^r^ KEMt«*JEiE©^-f v- 

50 7^?£ e 



(3) 



^§§¥10-210980 



i 2 ] mxm ^ i {zmmtoxmxmmztitz 

Tl^*^^£4^T&-£T:g#4 3 <&^ K/<7^UX 

*y attar 

[H*Sl 5] H^^2. 3. 4. 5^fr(i6lBK0) 
[000 1 ] 

t^SXl, ^ h/^UJ* ^7>^7AI, 7^h 20 

xt- X ab No. 7 4B£=&£hr&fc#> 

[0002] 

*ft<fc*7Hi«-r4. -to*** m&Ltzmzmmz 
f&m&m. ?7ASfett, ens* ««<ib 

tefc±f<o£ < (Dtttt^K^frd zt\z& y ^^ot 30 
13. »JtLfcB*&DNA*«fflU **i*ll-t**l* 
Lr/W ^ y 2V if- > 3 >K«* fi- 5 ztiz* ijmm 

[0003] j:yiaft8iiisatLt, *ia-ei** j. 

Am. Soc. Brew. Chem. : 52(1) 19-23. 1994 (Z*$S;h.Tl* 

s±ft;u 5 * >^ gflffl Lfc a t p izj: y£ 40 
Bcosfeasssa*^*^**^ B«£n*rr(::aiair& 

pfl£>$Ll£lf. Lactobacillus brevis. Lactobac 

i I lus caseu Lactobacillus plantarum. Lactobacillu 
s coryniformis^lC-^LNXli. 4#[H^6-46 8 1 U 
t/^§§¥6-3 118 9 AlZffiTKZtlXl^&^lzZlM 

^<£>#B&£^L. S&lc+#fta*tii««*5J:tfWRte 50 



LI*. 

[0 0 0 4] f:t% S6lcffla*:fcttS*«*tt*;h.. 

SiST'li. 4#§§¥5- 1 5 4 OO. ^gi^F6 — 1 4 1 8 
9 9 . 7-289295. £fcl4 J. Am. Soc. Bre 

w.Chem. :52(3) 95-99, 1994 Clfg^ £*lT ct 3 \Z^ 

ABM (DD N A£«tiiU CCDDN Alrfglf 
«JSr»J U*^ K*^-f LT«fl6S-frfc 

[000 5] ft fc. *H¥5-1 5400 JScfetf^BH^ 
6-1 4 1 8 9 9"Cli. h/^f/l/X 3?Ut:X<D5 

S »J*V— ARNASfc^-$gtf|£: L. ^CO^^UPf^ 

14. 7^7 h/^X ^Ut^CD5 S 'J^V — ARN A 
**3l=fc**rtLfc*y=f5i^ usj-^ K*HL^*4,(D 

[0 0 0 6] #B¥7-2 8 9 2 9 5t?l4?LI$B 

4 Lactobacillus sp. DA1 . 1 1* 5 SJIBCDitfc-T-IH^J 

Ur*Cfc«BBfcLTj5y. **W-caWtt<D*JlttS 
ttH L «fc 5 £ -T LMB £ ^TL^ 0 
[0 0 0 7] 

7^ 6 S r RNA»fiTi»R 

JBr*^$ h/^;i/X ^bt'X (Lactobacillus brev 
is) 1L KA^JUX TJ-tf-Y (Lactobacillus case 

i) B* ^£ h/<f^f;UX H'J— 7tJl/5X (Lac 
tobacillus coryniformis) B. h/<5 1 ;UX 

(Lactobacillus plantarum) B. h'*^ 
X t*— X (Lactobaci I lus sp. ) AB No. 7 4 

[OOO8] 7^ h/N'f/^ Xt-v~X AB 

No. 7 4BI*. HrtO)t*— ;uBI3t«A>e>*K**Lfc?LK 
ffB-r?. -tlBfL^BXIi4#H¥7-289295lSK^^^ h/^ 
f Xtf-v-XDA1 (Lactobacillus sp. D A 

1) flDfthfctHttSB-cfcy. *fc. f— ;u*»l6t 

-r-CfC^flJ-efcy, Saiki b^BB* LfcPolymeraseChai 
n Reaction j£ (J^T. PCR^<hlSf : Science 230, 
13-50, 1985) £&{Z?t5 ZttfX-$&o ^OJjftlt. 
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*<tfc**b*iT#Tl*£o P C R&£fr5 dtl-J: y . ft 
»4 3 0>fll^ft*LA^a»lB5»j3&^«LTl^<r4,. 2 

[0 0 0 9] 

^l/t*X (Lactobacillus brevis) ^ h/^;UX 
2j"tf-f (Lactobacillus casei) I, 3 5 h/^/UX 
D'Jz^til'SX (Lactobacillus coryniformis) 
B. ^ h/<?7UX Zf^^Z^l* (Lactobacillus pi 
antarum)®. h/<^7UX X t°— X (Lactobac 20 

i 1 1 us sp. ) AB No. 7 4^O>:&B0)1 6 S 'Jt|*V— 

ai*ii-&^#ia^ja>ttai*ff3^i:izj:y. &#*[~St 

fflT?tiprteT?fc*. pcRKJEizfiH^DNAtfy 30 
— -tzl*. 9 0 € cJ2l±a>iSttlci8l»tt^aD4xtf < fciv pc 

RSJ£lCfclt*aJt*frl4. 2*«DNA$1*«l:t 
*BaKttSJEt?9 0-9 8°C. ^7^-^i|DNA 
ZJ'J^VX^F-tt&r^— 'J >^SJ5ET?3 7-6 5 
°C. DNAtK'J^ ^— lfSffffl*-&S«fiSJCt?5 0~ 

[0010] pcrm, sic«i*fifta»icj: y# 
Htu JMbx^e;i>A*^ttM5fefeSfTi\ Jt«s*ifc 40 
x^ u*^ Ke&lcoaSft*** ±aa>a»iS^J(D*** 

t*L(t*ltf. tttt*!::^* h/<?JUX ^UfX (La 
ctobacillus brevis) S> ^ ^ h/^;UX *if-f (La 
ctobacillus casei) B* 7 £ hA^/UX^;UX 3 1 J 
~7tJl/HX (Lactobacillus coryniformis) HL 3 0 

h/\^JUX ^3 3 -U (Lactobacillus plantaru 
m) B. ^2 h/x^JUX Xt-v-X (Lactobacillus 

sp. ) AB No. 7 4MCD=&M^#^^^J^T*3-^o if$g£ 

ttar-fci)o 50 



[O O 1 1 ] 

1. 7^ hA^UX Xfcf— X (Lactobacillus s 
p. ) AB No. 7 4 M(Z> 1 6SrRN AaeTttttE^KD* 

ae 

0 Lactobacillus sp. AB No. 7 4 Bjb x &0>DNAlft£fcS 

Lactobacillus sp. AB No. 7 4HJ& x &DNA£ifi£ti 
Lfco DNA©«aM**<DJ:5«T-3fc. SUtMCDM* 
1ral*15Krpmt?5»B. 4°Cf- TliD^l L fcflL 
tgXtzo lm\&W*$:1m7iTmmL. Wtfl5KrpmT*5# 

MSgfefe (10mM Trie-HCU ImM EDTA. 0. 35M Sucrose p 
H8. 01^ Lysozyme $1mg/mU N-Acety lmuramidase$*50 
/ig/mllZfticfc^lcgMn) IzSBU 37°C. 3o»m«a 
Lfco 400/i lOiaS^iSiS (lOOmM Tris-HCU 1.5M 

NaCU 20mM EDTA. 2%CTAB. 2%2-Mercaptoethano I pH8. 
0 (:iProteaseK$120jf B/mllZfc&cfc 3\Z&1m) SiOx. 
50<C. 60»H«SLfc». 400// l(7)Z7xy — ;U ■ £ PP 
*;UA£}ja;L. 9ttl,tz&\Z}5Knm'VS&K* 25^ ("X 
ja/D^liL. -UR400 ji ItKLL^x^'O^i— 7\z%, 

Ltz Q 300// ICD2-propanol£2in;U Lfc»lC-80 e C 
(ZT10#IB»«U l5Krpm-C15^ra. 4^IZT5a/D#gi 
LtM^ff:. /%70%X$ J — ;U200// l£ina.. 15Kr 

so// \<Dmw*izmm l. DNA^jst Ltco 

[001 2] © Lactobaci I lus sp. AB No. 7 4MC0 1 
6 S r R N ACDilijJl 

Lactobaci I lus sp. AB No. 7 4W<D 1 6 S r R N 
A(7)itiJii^fTOfco M^DNAM^bmiDN Aifc) 
20ng^-x>^U— h<h L, Si l-^-T 1 6 S r R N Ait 
ft^v— ^r>*>>^^'<-7— (OiaLZ/llSfflOT. PCR 
£*Tofco PCRli. «KDNA»jS5 |i U 10xPCR/<^^7 
— (lOOmM Tris-HCI (pH9.0). 500mM KCU 1%TritonX~10 
0) 5// U 25mM MgCl2 4// | % 20mM dNTP;"E*&jS0. 5 // U 
Zf3-<^— 1 0.5// U ^7<7-1 1 0. 5// U Taq DN 
A polymerase (M&Wi ; TAP-101) 0.25// l&l/MIlg 
7X34.25// I £?M^L. PCR^ftli^14l*90~98 c C|C-C1^ 
M. "7-- 'J >^li37-60°C|ZT2^re^ '#*l*70~75 
"CiZXH&mX^QV-^ <? JUfj-Dtzo S^?S5// 1^1 xTBE 

[OOI 3] T7b"P~X^mp>:i!j(7>^. X^^ix^P 
(«) (DSUPRECTM-01 (DNA@i|RM7-f ;U$— -W^ia'^^ 



(5) 3#[H}3M 0-21 0980 



M7K300// l^ttJ^T. 5krDmT*10£f E SaI'fr#MU g*D 

?S300|/ 1 i^^t LT^ftco 7i; — ;u • ^ pp^a^ 

;LT15KrpmT?5flf«!k 25^lCT iliC>»R U. ±^200 1/ ! 

/ — ;U£lD7U -80°C(ZT10^ra»a Lfc^lZISKrpniT: 
5#BB* 4 e ClcTji'k#SiU JL»£»Tfco #70%x£ 
/ — ;U&)150^ 15Krpnft?5#HL 4"C|::T» 

<>#*Lfc. ±*t»rfc«. MEttfltU 50// IMS 
llg*|Cg}lLT16SrDNA?g;$£ Lfcic 

[0014]® v-y>xs^f >^U- hCDU§§° 



10 



JzlBCD16SrDNA^20ng^^>^U— h £ U § 1 (Z^f 
*ai 6 S r RNAi|^Sv-^>v>^^7^7- 
£2<t3. 1<t4. 6<h7. 5<h8. lOirIK 9<h12. 2<t7. l£ 
8. 6<hl3. 5£l4<DtH0]lUOlfi*«fre' a CJ5l\ PCR^ 
ft 1*90-98^1^X1^^. 37-60^(^X2^. 70~75°C 
IZT2»BBT'30-9--T * ;U^Tofr c it^Lfcg fc)S<7>DNA# 

[0 0 1 5] 



NO. 






1 


27f 


AGAGTTTGATC (AC) TGGCTCAG 


2 


M27Fa2 


M-AGAGTTTGATC (AC) TGGCTCAGGA (CT) G 


3 


520R 


ACCTACGTATTACCGCGGC (GT) GCTGG 


4 


M530Ra2 


M-ACCTACGT AHACCGCGGC (GT) GCTGG 


5 


530f 


GTGCCAGC (AC) GCCGCGG 


6 


M530Fa2 


M-TAACT ACGTGCCAGC (AC) GCCGCGG 


7 


907r 


CCGTCAATTC (AC) TTT (AG) AGHT 


8 


M890Ra2 


M-TTGCGGTCGTACTCCCCAGGCG 


9 


907F 


AAACT (CT) AAA (GT) GAATTGACGG 


10 


M907Fa2 


M-AAACT (CT) AAA (GT) GAATTGACGGGGG 


11 


1522r 


AAGGAGGTG (AT)TCCA (AG) CC 


12 


l£1525Ra2 


M-AAGGAGGTG (AT) TCCA (AG) CCGCA 


13 


1392r 


ACGGGCGGTGTGT (AG) C 


14 


KL392Ra2 


M-TCTCATGGTGTGACGGCGGTG 



<1U a^Mli. M13CDForward(-29) 

[0016]® V— V>V'><7' 
JiISDNA$-t->^U— h<h L. IRD4HH&M13 Forward (- 
29) primer^JBl^T. L l-C0R*±DNA i>— *r >+r— % U ft 

Hfttfx— *«Mrl*DNAsis (BiV7hOx7-) ££3 

[0017] 2. HSW?7^f — 0>SfcS 
7^ h/\^;UX ^l/t*X (Lactobacillus brevis) 
Ms 7^ h/^f JUX >b -tz -T (Lactobacillus casei) 
Is 7^ h/\*f /l/X :7*;U£X (Lactob 

acillus coryniformis) BL ^ £ h/^f;i/X 3?^>£ 
7A (Lactobacillus plantarum) M(7)^?L^MCD16SrD 
NA^SaE^IJfzBLTIi* EMB L CD D N Air— £ X 
^1 h/^;UX Xt'-y-X (Lactob 



V— : (T) CACGACGTTGTAAAACGAC 
acillus sp. ) AB No. 7 4 iifzOUTIiflJlB 1 . 

^fcSE^iJizotNT. *a*ttttcDBti>&*i*«Jft (Ma 

l-cfc y*»lB^JA<*«: *»BB9J#-S§-1~500# 

[o o 1 8] »*»Jt3E:/7-f ^—14. ^^^7 
-2 8 9 2 9 5*a>^jffla>*»iBM«aS#%|r LT. 
-t4x-P*ta>«f^JIMi:#^ t»*LS20bpejS0>**gB5iJ 

40 (DBIZ^afttCDi: LX 16Sr RNAite^F-Ct)907#g# 

[0 0 1 9] 
[*2] 
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NO. 






WM (5' -3' ) VWl£&£r£ti£%: 










V. U \J J 


1 


LBP1 


L. brevis 




Oof 


2 


LBP2 


L. brevis 


TTCA TTTP A Af A ATP.A ACT 


OUl 


3 


LBP3 


L. brevis 




777 


4 


LBP4 


L. brevis 




R47 


5 


LCP1 


L. casei 


£ TTT A Af A AfTCT A TftfTTfTTftGr 


7V\ 


6 


LCP2 


L. casei 


IxftuA/UiAA I bb 1 LbUL 




7 


L0P1 


L. corynifonais 


r APTr a rnTT/iAPr/^A ahttct 


DOT 


8 


L0P2 


Lcoryniformis 


LAAiA/uj^ltA/l luWiuiuu/iLrUi 




9 


L0P3 


L. corynifonnis 






10 


L0P4 


L.corynifonnis 


GGGACTAGAGTAACTGTTAGTCC 


453 


11 


LPP1 


L. plantarnm 


TGGACCGCATGGTCCGAGC 


731 


12 


LPP2 


L. plantar nm 


TACCCGCATAACAACTTGG 


764 


13 


L74pl 


L. sp. No. 74 


GAGTAACGGTTCACCA 


669 


14 


L74p2 


L. sp. No. 74 


AGAAGGTTGTTCGGATCGC 


515 


15 


L74p3-1 L. sp.No.74 


GTCGAACGCATCCCGTTAA 


884 


16 


L74f>4-3 L.sp.No.74 


TTTTAACATCGGATGAG 


651 


17 


L74p5 


L. sp. No. 74 


GGTGGAGTAACGGTT 


673 


18 


L74p6 


L. sp. No. 74 


CGGTTCACCAAGGCA 


663 


19 


UNV1 


nniversal primer 


CCGTCAATTCCTTTGAGTTT 





^!:tib^Lfc 0 l**B*"ei O O/iM 

[0020] zuzmmoy^-i^— otpfr^^ti^tun 

evis (JCM 1059) % L. case i (ATCC334) . L. plantarum 
(JCM1149) . Lcoryniformis (JCM1164) . L I indneri 
(DSM20690) . L. sp. AB No. 7 4 Bcfc U BU^CD^^ICT 

DNA£«tiSU Ctl^f>^U-hd:Lt, &?l^MDNA 



[0021] *S»£«3i::iF-r}b< % 1^7^f7-a 
30 TLBP2. LCPK L0P4. LPP1 & L74p4-3 

^*L^*i»l£-r-&?LK«DNAa>^lcSJEL. 4#*ttrt<K 

[0022] 
[S3] 
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no. s^j^a 


7" 5 4 


JCW1059 


S3 

ATCC334 


is 

—EH 

J011149 


JCM1164 


DSK20690 


AB No. 74 






L.brevis L.casei 


L.planta 


L.coryni 


L. Iindne 


L.sp. 










rum 


f oralis 


ri 




1 L.brevis 


LBP1 


■+ 






+ 




+ 


2 


LBP2 






— 


— 






3 


LBP3 








4- 






4 


LBP4 


+ 


+ 










5 L.casei 


LCP1 















6 


LCP2 







+ 


+ 






7 L.coryniformis L0P1 





+ 




+ 




+ 


8 


L0P2 










+ 






9 


L0P3 
















10 


L0P4 


- 


- 










11 L.plantarum 


LPP1 






+ 








12 


LPP2 






+ 


+ 






13 L.sp.AB No. 74 L74p1 


W 


+ 


+ 


+ 


W 


+ 


14 


L74 P 2 


w 


W 


W 


w 


w 


+ 


15 


L74 P 3-1 












+ 


16 


L74p4-3 












+ 


17 


L74p5 




■f 


+ 


w 


w 


+ 


18 


L74p6 


w 


w 


+ 


w 


■f 





[0 0 2 3] fel-hOeaA^&ftKWlCl*. LBP2. LCP 

[0024] 3. ttamAttattBKit 

fSSHILfco «#LTl^L. brevis 3ft. L.casei 5 
ft. L.coryniformis 2ft. L. p lantarum3ftcfc UDNA^-ftj 



[0 0 2 5] fi**a4-!C^-T35< #M(Z-Z>INT. 

[O O 2 6] 
W4] 



(8) ^H¥lO-2lO980 



a 










L. brevis 




I AH 1082 


LBP2 


-r 






JQC 1059 


LBP2 


+ 






JCM 1170 


LBP2 


+ 


L. casei 




I AM 1045 


LCP1 


+ 






I AM 1118 


LCP1 


-f 






JO! 1134 


LCP1 


+ 






ATCC 334 


LCP1 








LCP1 


+ 


L. corynifonnis 


JGl 1164 


L0P4 








JO* 1166 


L0P4 


+ 


L. plaDtanun 


JCM 1149 


LPP1 


+ 






I AM 1041 


LPP1 


+ 






ffg^rll912 


LPP1 





20 



[0 0 2 7] 

^7^7A@, 7^h/^X Xt-V-X ABN 

o. 7 4Bfl>#HS«UJU BB»lcBS-r*Ct3b«RT1IE-t! 
[0 0 2 8] Lfrt. PCRSlt ^(DMItt^ 

TGATCCTGGC 
GAACGCATCC 
GTGGCGAACT 
AACACTTGGA 
TTTTGTTTGA 
TATTAGCTAG 
GACCTGAGAG 
CTACGGGAGG 
GAGCAACGCC 
TTGAAGAAGA 
ACCAGAAAGC CACGGCTAAC TACGTGCCAG 
TGGCAAGCGT TATCCGGATT TATTGGGCGT 
CTTAAGTCTG ATGTGAAAGC CTTCGGCTTA 
ACTGGGTAAC TTGAGTGCAG AAGAGGACAG 
TGAAATGCGT AGATATATGG AAGAACACCA 
GTCTGTAACT GACGCTGAGG CTCGAAAGCA 
ATACCCTGGT AGTCCATGCC GTAAACGATG 
TTCCGCCCTT CAGTGCCGCA GCTAACGCAT 
TACGACCGCA AGTTGAAACT CAAAGGAATT 



[0 0 2 9] 

EMf4 : 1 
ffi^JCD** : 1524 

E5U<DaH : Genomic DNA 



*fe$3£ - Lactobaci I I us sp. 
: AB No. 74 



TCAGGATGAA 
CGTTAAATGA 
GGTGAGTAAC 
AACAGGTGCT 
AAGGTGGTTT 
TTGGTGGAGT 
GGTAATCGGC CACATTGGGA 
CAGCAGTAGG GAATCTTCCA 
GCGTGAGTGA AGAAGGTTTT 
ACACGTTTGA GAGTAACTGT 



30 

CGCTGGCGGC 
AGTGCTTGCA 
ACGTGGGTAA 
AATACCGTAT 
CGGCTATCAC 
AACGGTTCAC 



GTGCCTAATA 
CATCGGATGA 
CCTGCCCAGA 
AACAACAAAA 
TTCTGGAAGG 
CAAGGCAATG 
CTGAGACACG 
CAATGGACGA 
CGGATCGTAA 
TCAGACGTTG 
CAGCCGCGGT 
AAAGCGAGCG 
ACCGGAGAAG 
TGGAACTCCA 
GTGGCGAAGG 
TGGGTAGCGA 
AATGCTAGGT 
TAAGCATTCC 
GACGGGGGCC 



CATGCAAGTC 
GTGGCGAACT 
AGCAGGGGAT 
ACCGCATGGT 
ACCCGCGGCG 
ATACGTAGCC 
GCCCAAACTC 
AAGTCTGATG 
AACTCTGTTG 
ACGGTATTCA 
AATACGTAGG 
CAGGCGGTTA 
TGCATCGGAA 
TGTGTAGCGG 
CGGCTGTCTG 
ACAGGATTAG 
GTTGGAGGGT 
GCCTGGGGAG 
CGCACAAGCG 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 



(9) 



#§S¥10-210980 



RTRRARRATR 
U 1 QUAuun 1 U 


TRRTTTAATT 


fiRAARRTARR 


RRA ARA ARRT 


TARRARRTRT 


i nnn 


TRAPATAfTR 


TRCTAAPPTA 


ARARATTARR 


PRTTRRRTTR 


RRRRAfViTAR 


I U3U 


ATARARRTRR 


TRPATRRPTR 
1 uun 1 uuu 1 13 


TRRTPARRTR 


RTRTRRTRAR 


A TRTTRRR TT 
A 1 u 1 1 UUU 1 1 


1 1 AO 
1 IUU 


AART(WinPA 


AfiRARHRTAA 


PRRTTATTRT 

ULAj 1 1 1\ I lul 


RARTTRRRAR 


RATTTARTTR 
Vj n 1 1 1 AD 1 1 13 


1 1 £n 

1 1 DU 


UUUAU 1 Lr 1 UU 




ub 1 uAUAAAO 


ubuAbbAAbu 


T/i/W* AT/"* Al" 1 

1 buuuA J GAL 


1 ZOO 


GTCAA6TCAT 


CATGCCCCTT 


ATGACCTGGG 


CTACACACGT 


GCTACAATGG 


1250 


ATG6TACAAC 


GAGTTGCGAA 


CTCGCGAGAG 


CAAGCTAATC 


TCTTAAAGCC 


1300 


ATTCTCAGTT 


CGGACTGTAG 


GCTGCAACTC 


gcctacacga 


AGTCGGAATC 


1350 


GCTAGTAATC 


GCGGATCAGC 


ATGCCGCGGT 


GAATACGTTC 


CCGGGCCTTG 


1400 


TACACACCGC 


CCGTCACACC 


ATGAGAGTTT 


GCAACACCCA 


AAGTCGGTTC 


1450 


GGTAACCTTC 


gggagccagc 


CGCCTAAGGT 


GGGGCAGATG 


ATTAGGGTGA 


1500 


AGTCGTAACA 


AGGTAGCCGT 


AGAG 1524 









3? □> h*— V<Dgi£ 

(51) Int. CI. 6 »»JIE-^ F I 

(C 1 2 Q 1/68 
C 1 2 R 1 :225) 



